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Abstract
Diffusion process of professionally relevant information in the Internet thus increasing of access time 
in the dialogue mode lead to the necessity to solve problem of real-time pertinent information delivery. 
The article presents the solution to the problem of choosing the most important concepts for selecting 
texts that are relevant to the thematic direction from the general flow of the texts delivered to the system 
by web crawler. To solve this problem, the author introduced the concept of "generality index" of the 
thematic thesaurus’ term. It is proposed to measure the terms value as keywords for agent search 
prescriptions. 
Keywords: Information analysis systems, agent-based technologies, databases, table and graph models, thesaurus, 
laser technologies
1 Introduction
With the development of the Internet, the number of scientific and technical information sources 
available to the user has grown considerably. Conventional sources – libraries, journals, conference 
proceedings – are now supplemented by websites of universities, scientific centers, laboratories, 
academic subdivisions, informal working groups and, finally, specialists. These new sources of 
information turned out to be attractive to specialists in different subject areas, because news items on 
these websites appear several months earlier than in journals. Direct dialog with the authors is also 
* Automative retrieval of subordinate infromation from news messages algorithm development
† The automation of agent-based search for information on thematic area in the Internet task statement
‡ Agents' functions classification within the system and development of agent search algorithms
§ Development of concept “term generality index”
** Development of Control path for automated agent thematic search
†† Development of the Russian and English thematic thesauruses for agent-based information retrieval 
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available. However, along 
with the growth of potentially 
accessible data sources, 
information scattering takes 
place. As a consequence, time 
and labor input for 
information search also 
increase (Berners-Lee, 
Hendler, & Lassila, 2001).
Agent-based technologies 
are supposed to solve these 
problems (Ananieva, 
Artamonov, Galin, Tretyakov, 
& Kshnyakov, 2015). At the 
present day agent systems are 
widely used in such areas as 
distributed complex problem 
solving, collaborative product 
engineering, software 
development, etc.
This paper considers a 
different class of agent 
systems – Multi-agent 
information analysis systems 
in scientific and technical 
areas (MIAS). Conducting 
and controlling agent search in 
systems of this class has some 
essential features described in this paper.
An agent-based technology refers to a regular target-oriented automated search of information on a 
preset cluster of Internet websites. An agent is a network search program driven by the following data: 
agent owner’s name and address for regular delivery of theme-related news items and applying for 
instructions in case of emergencies; search prescriptions – keywords from the thesaurus of the subject 
area in preset national languages; websites in the cluster for scanning; thematic cluster scanning 
timetable.
These definitions of a search agent and agent-based technologies match the definition accepted by 
the Foundation for Intelligent Physical Agents Standards Committee (FIPA).
Control path for agent thematic search in MIAS is represented in Figure 1.
Problems of creating control path databases were considered by authors in “Visualization of 
Semantic Relations in Multi-Agent Systems” (Artamonov, et al., 2014). The main issue of this paper is 
the basic problems of creating thematic thesauruses as databases with a specific structure. Both 
databases provide control over agent search: the first one sets where to search, the second one – what to 
search.
Figure 1: Control path for automated agent thematic search
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2 Thematic thesauruses in agent technologies for scientific and 
technical information search
A research was conducted in order to measure the quantity of valuable scientific data sources within 
the area of Laser industrial technologies. Firstly a base set of 23 items (i.e. organizations websites) was 
formed using the dialog mode. Then the set has been regularly updated in the course of 4 years and 
finally reached the quantity of 
278 items i.e. increased set 
volume on 12 times 
accordingly. (Figure 2).
At present the set of valuable 
data sources for the thematic 
area of Laser industrial 
technologies consists of 278 
items including websites of 
organizations, periodical 
publications, conferences (see 
Table 1). Thus in order to get 
valuable scientific data in full 
and on time a scientist would 
rather look through more than 
270 websites daily. Our 
experiments have shown that 
overall information cluster 
contains up to 3277 publications per month in this very scientific area.
ʋʋ Source type Quantity
1. Organizations 161
2. Periodical publications 55
3. Conferences 62
TOTAL 278
Table 1: Laser industrial technology source type and quantity
In the Table 2 the correlations between source type and publications quantity per month is shown. 
Conferences were not taken into account because this type of source is not being updated regularly.
ʋʋ Source type Number of sources Number of publications per month
1. Organizations 161 2 750
2.
Periodical 
publications
55 527
TOTAL 3 277
Table 2: Correlations between source type and quantity of publications per month
Scientific dictionaries and databases are created by experienced and authoritative organizations and 
specialists.  In particular, the semantic basis for the Laser industrial technologies thesaurus was created 
in National Research Nuclear University MEPhI. The authors of this paper have processed the existing 
Laser industrial technologies glossary into the “Laser industrial technologies thesaurus” and used it to 
manage agent search for scientific and technological information in this scientific area.
In our case multilingualism of the thesaurus is its essential feature, as thematic search 
comprehensiveness can only be achieved with the use of various national languages.
Figure 2: Dynamics of sources set increase within the area of Laser 
industrial technologies
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Taking into account this essential requirement to the MIAS thesaurus, the authors suggest its 
conversion into a database in a standard international form, TMX 1.4b Specification as a pattern for 
creating thesauruses. This standard was developed by The Localization Industry Standards Association 
(LISA) and is targeted on the development of instruments and means of automated translation (LISA, 
2016).
Data from the dictionary are structured in a way of ordered sequence of text segments, which are 
called “translation units”. In order to organize information exchange and data processing, these data can 
be presented in XML format (hereafter – TMX-document). 
Figure 3 represents general structure of the controlling “Laser industrial technologies thesaurus” 
database.
Basic elements of the 
database – TMX-
elements – consist of 2 
parts – <Header> and 
<Body>.
The executed 
conversion is useful for 
the reason that now one 
can apply logical and 
mathematical operations 
supported by database 
management systems 
(DBMS) upon scientific 
terms of the dictionary. 
The resulted form of the 
thesaurus helps facilitate 
agent search in different 
languages.
The thesaurus 
developed in the form of 
a database contains terms 
as well as their interpretations, which lets us estimate the terms value as keywords in agent search 
prescriptions.  
Let us introduce a “term generality index” (TGI): ܦ௡ே where ܦ௡ே is the number of terms in the 
dictionary (total volume of which is N) in the definitions of which the term number n is used. 
&RQVHTXHQWO\ܦ௡ே1-1, n=1,2…N.
Keywords with high ܦ௡ே are more preferable for agent search because they define the higher levels 
in hierarchical term classification and provide full cover of relevant text selection (Kurnaev, et al., 2015).
Terms with low or zero generality index can be further used as a “fine sieve” for selection of specific 
texts. 
Let us show the example of TGI calculation for the term Laser from the Laser industrial technologies 
thesaurus. In the Table 3 part of the thesaurus is shown in which term Laser is included in the 4 other 
terms and not included in the rest. Thus TGI of term Laser is 4 in this case. 
Therefore, there are 397 terms in the Laser industrial technologies thesaurus including 84 terms with 
TGI >= 1 and 13 terms with TGI >= 5. 
Using TGI we may range scientific terms for program optimization i.e. courier agents will find a 
term with TGI in one publication and switch to another publication apparently.
Figure 3: Structure of the controlling database
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ʋʋ Term Definition TGI Counter
1. Laser
devices generating visible or invisible light, 
based on stimulated emission of light
4 TGI (laser) == 4
2. laser beam
light beams propagating dominantly in one 
direction
0 TGI (laser) +=  1
3.
mode 
locking
a group of techniques for generating ultrashort 
pulses in lasers
0 TGI (laser) +=  1
4. laser crystal
transparent crystals with laser-active dopants, 
used as laser gain media
0 TGI (laser) +=  1
5. fiber laser
lasers with a doped fiber as gain medium, or 
(sometimes) just lasers where most of the laser 
resonator is made of fibers
0 TGI (laser) +=  1
6. fluorescence luminescence arising from irradiation with light 0 TGI (laser) +=  0
Table 3: TGI for term Laser calculation
Conclusion
The use of agent-based technology for the collection and analysis of information allows significantly 
reducing time and labor costs, compared to dialogue mode. The proposed method of identifying the 
most important keywords, based on the generality index, has been successful in solving problems of 
delivering maximum pertinent information for the user. Nowadays this approach has been successfully 
scaled on different thematic areas such as photonics, GRID-system, etc.
Prolonged use of agent technologies allows you to create knowledge bases for certain thematic areas, 
to have almost a complete set of full-text documents for a particular thematic area and factual database.
The described database can be used not only for thematic agent search control, but also for solution of 
other problems.
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